METHOD AND APPARATUS FOR REMOTELY MONITORING AND 


CONTROLLING A POOL OR SPA 

[1] This is based on, and incorporates by reference, U.S. provisional application 
Ser. No. 60/233,376, filed September 18, 2000. 

[2] The present invention relates to systems, apparatus, and methods for 
controlling the operation of water systems, and more specifically to pools, spas, and baths. 
BACKGROUND OF THE INVENTION 

[3] Systems for controlling the operation of pools and spas are well known in 
the art. Microprocessors are frequently used in the maintenance and control of temperature, 
pump operation, filter cycles, etc. Sensors are also used to monitor and regulate pH and 
ORP (oxidation reduction potential), particularly in pool applications. These control 
systems can run 24 hours a day, seven days per week, year-round, providing local control 
over the operational parameters of the pool or spa. Typically, these are self-contained, 
closed-loop systems that function autonomously, without intervention and/or control 
beyond the local vicinity of the physical device; i.e., no networked communication exists 
beyond the local surroundings. 

SUMMARY OF THE INVENTION 

[4] The present invention is directed to the remote monitoring and control of 
water parameters in various installations, and particularly water installations employing 
water and water control and parameter monitoring systems. One type of application 


installation is the pool or spa. Among other things, the invention integrates certain aspects 
of control technology with aspects of communications and Internet/networking technology. 

[5] In a first separate aspect of the present invention, a microprocessor-based 
data acquisition and control system is used to monitor the water installation, e.g., a pool or 

5 spa. The preferred system uses sensors in dynamic communication with the water in the 
installation (, e.g. the pool or spa water) to capture relevant data. 

[6] In a second aspect of the present invention, the first aspect is further 
contemplated to define specific sensors to monitor specific parameters, including but not 
limited to, temperature, pH, ORP, pump status, heater status, and ozone generation. 

0 [7] In a third aspect of the present invention, the first aspect is further 

contemplated to define an interface to the on-board water installation control system, e.g. a 
pool or spa control system. This interface would interface to the local controller via 
whatever means necessary to gain functionally equivalent remote control, including, but not 
limited to switch control interfaces, serial data interfaces, and parallel data interfaces. 

5 [8] In a fourth aspect of the present invention, the first aspect is further 

contemplated to define a network interface, enabling the data acquisition and control system 
to be remotely accessed. 

[9] In a fifth aspect of the present invention, the second aspect is further 
contemplated to define a system for storage and retrieval of the collected data. 
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[10] In a sixth aspect of the present invention, the fourth and fifth aspects are 
further contemplated to define a method for remotely retrieving and/or viewing the 
collected data. 

[11] In a seventh aspect of the present invention, the third and fourth aspect are 
5 further contemplated to define a mechanism for remotely controlling the pool or spa. 

[12] In an eighth aspect of the present invention, the fourth aspect is further 
contemplated to define a method for automatically notifying a designated recipient of a 
particular error or condition, which has gone outside a specified set of parameters, and has 
been detected by the data acquisition system. 
10 [13] In a ninth system of the present invention, the eighth aspect is further 

contemplated to deliver the message via e-mail or pager notification to the desired recipient, 
and/or activate an audible alarm. 

[14] In a tenth aspect of the present invention, the second aspect is further 
contemplated to provide a method for calculating the proper amount of chemical additives 
1 5 required to achieve a desired level or balance within the pool or spa. 

[15] In an eleventh aspect of the present invention, the seventh aspect is further 
contemplated to provide a mechanism for using a wireless and/or cellular communications 
interface with a portable computer to provide portable-remote access to the pool or spa. 
[16] Other objects and advantages of the invention will be apparent from the 
20 following specification and the accompanying drawings, which are for the purpose of 
illustration only. 


3 


BRIEF DESCRIPTION OF THE DRAWINGS 
[17] FIG. 1 is a block diagram of a preferred embodiment of the invention, 
illustrating a remote monitoring and control system for pools and spas. 

[18] FIG. 2 is a block diagram illustrating an exemplary network architecture for 
5 the system of FIG. L 

[19] FIGS. 3A-3D are schematic diagrams illustrating certain aspects of an 
exemplary embodiment of the system of FIG. 1. 

[20] FIGS. 4A-4B are state diagrams illustrating the operation of the respective 
exemplary server functions performed on the network interface of the system of FIG. 1 . 
10 [21] FIGS . 5 A-5B are state diagrams depicting operation of exemplary functions 

performed on the network interface of the system of FIG. 1 . 

[22] FIGS. 6A-6D illustrate exemplary browser screens providing data showing 
the status of various spa parameters and control functions, and depicting some of the many 
ways in which the data can be presented. 
15 [23] FIGS . 7A-7C collectively are a functional network block diagram 

illustrating exemplary applications for the system illustrated in FIGS. 1-6. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[24] A preferred, exemplary embodiment of the invention is described herein for 
a pool and/or spa installation. Although the invention is described with specificity for a 
20 pool and/or spa installation, the invention has utility for other types of water installations, 
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including without limitation those such as cooling towers, desalination systems, aquariums, 
boiler feed water systems, fountains, theme-park water features, and rides. 

[25] FIG. 1 broadly illustrates a block diagram of a preferred remote monitoring 
and control system 50 for pool and/or spa 10. The system 50 preferably has a 
5 microprocessor-based data acquisition and control system or device 60, which is connected 
to a network interface 70. The data acquisition and control system or device 60 also is 
preferably either connected to a plurality of sensors 72, 74, which are in dynamic 
communication with the pool or spa 10, or otherwise in electrical communication with the 
on-board pool or spa control system 78. Persons of ordinary skill in the art will understand 

1 0 that control systems such as system 78 can control many aspects of a pool or spa, some of 
which require "sensors" concerning water parameters, and some of which merely "sense" 
the state of various pool/spa equipment (such as heater, pump, etc.). The invention has 
utility for both types of "sensors", as well as for combinations of them. 

[26] Among the many alternatives for such electrical communication is that 

1 5 illustrated by the dashed line in FIG. 1, showing that the system may also include a 

controller interface 76 to provide remote control and monitoring of the pool or spa controls 
78. 

[27] Persons of ordinary skills in the art will understand that different sensors or 
multiple sensors may be used with the invention without deviating from the scope of the 
20 invention. Among other things, a wide range of combinations or selections of digital and/or 
analog sensors can be utilized (other than the analog sensors 72 or the digital sensors 74 of 
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FIG. 1). In the preferred embodiment, the analog sensors 72 are interfaced to the data 
acquisition system through analog-to-digital converters, which convert the voltage level into 
digital format for processing and storage on the microprocessor-controlled system 60 and/or 
78. The analog sensors 72 typically will include probes for monitoring things such as water 
5 temperature, water pH, water ORP, and water pressure, while the digital sensors 74 will 
allow for monitoring of things such as the status of the pool and spa systems by monitoring 
the pump, heater, and ozone generator status and their on-off functions.. The preferred 
installation includes the capability of controlling a water heater and water filter associated 
with the pool or spa. Persons of ordinary skills in the art will also understand that other 

1 0 sensors and equipment (including, by way of further example and not by way of limitation, 
conductivity, dissolved oxygen, hardness, water clarity, bromine, copper, and chlorine) may 
be used without deviating from the inventive concept. 

[28] For embodiments using the controller interface 76, that interface 76 provides 
a direct link between the data acquisition and control system or device 60 and the pool or 

1 5 spa controller 78. Persons of ordinary skill in the art will understand that this interface 76 to 
the pool or spa control system 78 can be provided by any suitable means to allow the 
system or device 60 to remote control the control system 78, including, but not limited to 
switch interfaces, serial interfaces, and parallel interfaces - using wired and/or wireless 
means. 

20 [29] The preferred network interface 70 provides a connection point between the 

data acquisition and control system 60 and the outside world (that is, the world outside the 
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conventional pool/spa control loop or system). The preferred interface 70 runs software that 
allows for connection through any suitable medium, including without limitation a TCP/TP 
(transmission control protocol / Internet protocol) stack to the Internet, a private network 
(any network other than the "public" Internet), or a direct interface (such as, for example, a 
5 single PC connected to the interface 70). This allows for flexibility in the type of device 
used to control and/or retrieve information from the device 60. Alternatively, as further 
discussed below, a single integrated circuit 70 A may be used in place of device 60 and 
interface 70 to achieve the same result. 

[30] The preferred system 60 also includes hardware and software for storing 

1 0 data collected from a selected (or selectable) preceding time interval (such as the previous 
24 hours). Preferably, the system 60 also permits selectable control of the sampling interval 
(hourly, every 5 minutes, on demand, etc.) for each of the control parameters (temperature, 
etc.). Again preferably, this collected information can be retrieved via the network 
interface, locally or remotely. The data can be presented in a variety of formats, including 

1 5 on-line graphs, charts, or tabular format, and through, for example, means indicated at the 
website: http://www.java.sun.com/ (which are incorporated herein by reference). FIGS. 
6A-6D illustrate exemplary browser screens providing data showing status of various spa 
parameters and control functions, depicting some of the many ways in which various data 
can be presented. 

20 [3 1 ] In the preferred embodiment, a remote server 1 00 (FIG. 2) is used to collect 

and maintain data for periods greater than for which the data is stored in system 60 (i.e., if 
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the "local" data storage period is the preceding 24 hours, data previous to that 24 hours is 
stored on remote server 100). The server 100 collects the information from the data 
acquisition and control system 60 (or alternatively device 70A (discussed further below), 
which implements the functions of both the data acquisition and control system 60 and the 
5 network interface 70) at an appropriate and/or selectable interval (such as daily), storing the 
files in appropriate locations for future retrieval 

[32] As further discussed below, the preferred data acquisition and control 
system 60 and the remote server 100 also include software algorithms for detecting a 
particular error condition or status, and then alerting a desired recipient via e-mail, direct 

1 0 pager contact or other communication method, and/or activating an audible alarm. 

Exemplary error conditions or status data include high water temperature (e.g., over 109° 
F), pH/ORP out of bounds, an open spa cover or pool gate, and that the pool/spa pumps are 
thermally cycling (running to motor overheat). Among other things, the e-mail message 
can be a textual e-mail notification to the user's e-mail address. Alternatively or in addition, 

1 5 a direct pager message can be sent by the system (via software, hardware, or a combination 
of the two) direct dialing the user's pager number, such as from the system 60 or from the 
server 100. Preferably, server 100 monitors incoming data from system 60. When a 
preselected error condition is detected, an alert is triggered, causing the server 100 to take 
the desired action, such as sending an e-mail, sending a pager message, etc. Persons of 

20 ordinary skill in the art will understand that, for such dialing or other communications, 
conventional safeguards such as error codes can be utilized. 
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[33] The system preferably may also use the various sensors (such as pH, -ORP, 
and water clarity sensors) to monitor the water chemistry, providing a means to calculate 
the required chemical additives necessary to achieve the desired water balance. By way of 
example, if the volume of the water in the system is known or monitored and the strength or 
5 other nature of the additive is known, a desired concentration of the additive can be 
achieved by controlling the amount added at any given time. Among other things, this 
information can even be forwarded through the remote server 100 to a specific chemical 
supplier or pool/spa maintenance service, or to the homeowner via data transmission, e.g., 
via e-mail, pager or other connection method. Based on that communication, the 

1 0 homeowner or service can add further chemicals as needed/desired. For systems permitting 
"automatic" chemical treatment, those automated aspects of the system can be coordinated 
with the other control features of the invention to permit "remote" addition of chemicals, 
etc. Thus, similar to the data acquisition and control device, the preferred remote server 
also includes software algorithms for detecting a particular error condition and status 

15 condition. 

[34] FIG. 2 is a schematic block diagram of an exemplary network architecture 
permitting remote monitoring and control of the pool/spa 10. This diagram illustrates 
exemplary connection details of a network architecture used to communicate between 
various components, including the remote server 100 (here labeled a Spa- Web server) and 
20 the remote monitoring and control system 50. Among other things, FIG. 2 illustrates both 
high-speed home-Internet connections (using in this example a DSL or cable modem 
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generally indicated as 1 12), and a dial-up connection through a traditional telephone service 
using an analog modem 104. However, persons of ordinary skill in the art will understand 
that any suitable network connection and communication means may be utilized, 
[35] In the case of the dial-up connection, the system 50 preferably 
5 communicates through the modem 104 via a Point-to-Point Protocol (PPP) link 106 and 
analog modem 102 to the Spa- Web server 100. In the case of high speed connections, the 
system 50 preferably communicates through a home computer network or LAN 1 10 with 
the DSL/cable modem 1 12 and via the Internet through a Transport Control Protocol / 
Internet Protocol (TCP/IP) link 1 14, through a filtering router/firewall 1 16 to a network 

1 0 ethernet connection 1 1 8 and then to the Spa- Web server 1 00. 

[36] Persons of ordinary skill in the art will also understand that, in any particular 
implementation for a given pool/spa, the connection to the server 100 may be only through 
a dial-up connection, or only through a high-speed connection; or through some other 
suitable means or combinations of communication technologies. FIG. 2 simply shows 

1 5 different illustrative techniques for making the connection to the server 1 00. By way of 
further example, the connection between the system 50 and the home network 1 10 can be a 
hard-wired connection, or a wireless connection, e.g. a "BlueTooth" data transmission link. 
Such wireless technology can be used in many areas of the invention, such as providing a 
mechanism for using a wireless and/or cellular communications interface with a portable 

20 computer to provide portable-remote access to the pool or spa. Embodiments in which the 
data acquisition and control system or device 60 is in electrical communication with the on- 
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board pool or spa control system 78 (such illustrated by the dashed line in FIG. 1) include 
embodiments in which the TINI chip (see below) is mounted onto the conventional pool/spa 
controller board. In such embodiments, the TINI chip can communicate wirelessly to a 
network interface/server 70, so that the bulk of the webpage communication and processing 
5 occurs on that server rather than on the TINI itself. 

[37] In FIG. 2, the data acquisition and control system 60 and the network 
interface 70 preferably are provided in an integrated circuit (IC) device 70A (FIGS. 1). One 
of many such suitable devices is presently available under the name "TINI Network 
Interface", and is commercially available under part number DSTINI1-1MG, Dallas 
10 Semiconductor, Dallas Texas. This device preferably performs several functions including 
data collection. 

[38] Details of preferred device 70 A and its related components are described in 
FIGS. 3A-D and elsewhere herein. Persons of ordinary skill in the art will understand that 
any suitable circuitry or other controls and communication technology may be effectively 

1 5 utilized to practice the invention. FIG. 3 A is a schematic diagram illustrating an exemplary 
embodiment of aspects of the system of FIG. 1. ICs 72A, 72B are digital-to-analog 
converter devices which implement the analog sensor 72. A device suitable for the purpose 
is the quad A/D converter device, model DS2450, marketed by Dallas Semiconductor, 
Dallas, TX, ICs 74A-74H are addressable switch devices which implement the digital 

20 sensor 74. A device suitable for the purpose is the dual addressable switch with 1 K-bit of 
memory, model DS2406, marketed by Dallas Semiconductor. Devices 76A-76B (FIG. 3B) 
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implement the pool/spa controller interface 76. Device 76A is a microprocessor, e.g. a PIC 
16F873 device. Device 76B is a MAX 233 RS 232 level translator device. Device 70A is 
the TINI Network Interface device, in this exemplary embodiment a Dallas Semiconductor 
part number DSTINI1-1MG. 

5 [39] As illustrated in FIGS 3C and 3D, device U14 preferably implements the 

modem 104 function. Among the many suitable devices that can be utilized is the 
commercially available Cermetek Model 1799 33.6kbps embedded analog modem. It 
implements any and all dial-out connections (PPP connections to the Internet or directly to 
Server 100), as well as any system 50 direct paging. 

10 [40] Connector JR4 shown in FIG. 3c is preferably used to connect system 50 to 

a high-speed Internet connection, including but not limited to a cable or DSL modem, 
and/or a local network. 

[41] FIGS. 4A-4B are state diagrams which illustrate the preferred operation of 
the respective exemplary server functions performed by the network interface 70. The 

1 5 Point-to-Point Protocol (PPP) server software 90, whose function preferably can be 
implemented by the network interface 70 (i.e., software incorporated into the network 
interface 70), acts to accept incoming dial-in connections through the telephone modem 
104. Once the connection is established, as illustrated in FIG. 4A, the remote server 
preferably has an "Internet" link into the system 50. As will be appreciated by persons of 

20 ordinary skill in the art, the remote server preferably links by any suitable means. In FIG. 
4B, the File Transfer Protocol (FTP) server 92, whose function can also be implemented by 
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the network interface 70, accepts requests for the transfer in/out of specified files which 
reside on the system 50, 

[42] In the preferred state diagram of FIG. 4 A, the idle state 90 A indicates the 
state in which the PPP server software 90 (preferably on board the IC 70 or 70A, although it 
5 can be provided in the form of a separate element or circuit) is waiting for a ring indication 
from the modem 104. Once the ring is detected at state 90B, the call preferably is answered 
by the modem 104. At 90C, the connection is established, and initial LCP (line control 
protocol)""negotiation occurs between the PPP server on device 70 and the server 100. At 
step 90D, the server 100 preferably requires a username/password in order to log into the 

10 server. Persons of ordinary skill in the art will understand that, in certain unsecured 

applications, the username/password requirements could be omitted, and that the roles of 
the PPP connection (including password protections, etc.) are reversible, i.e., with the server 
100 acting as the PPP server, accepting connections from numerous devices 70 A . 

[43] In the preferred system, after the user has been authenticated, at 90E, the 

1 5 PPP connection is established, allowing TCP/IP traffic to flow across the telephone 

interface. State 90F is the "interface down" state in which the PPP connection is closed, 
shutting down all TCP/IP connections. At state 90G, the modem 104 is commanded to 
hang-up the telephone line. If instead the server cannot authenticate the user, the PPP 
connection is immediately terminated. 

20 [44] Referring now to FIG. 4B, in the preferred embodiment, state 92A is an idle 

state, with the FTP server 92 waiting for a TCP/IP connection from the network interface 
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70. At state 92B, a connection request is made, and received, and a TCP/IP connection is 
opened through the network interface 70. At state 92C, the connection is established with 
the requester through the network interface 70. State 92D is a user authentication state, 
with the FTP server requesting the user name and password for authentication. At state 
5 92E, the authenticated user is allowed to transfer files from device 60. State 92F indicates 
the termination of the session, with the FTP session closed and the TCP/IP connection 
brought down. If the FTP server instead cannot authenticate the user, the FTP session is 
immediately closed. 

[45] FIG. 5A is a state diagram depicting operation of exemplary functions 

1 0 preferably performed on either network interface 70 or server 100. In the preferred system, 
a Hypertext Transport Protocol (HTTP) server 94 accepts requests from Internet browsers 
(i.e. the remote peers) which are connected to the network interface 70. Depending on the 
type of request (e.g. WebPage, Data or Control), the server 94 routes the request to an 
appropriate function to process the data/request. Preferably, the Spa Data Server 941 

1 5 illustrated in FIG. 5 A is also preferably implemented on the network interface 70, but could 
also be implemented on network server 100. 

[46] For the state diagram of FIG. 5A, state 94A is an idle state, wherein the 
HTTP (web) server 100 is waiting for a connection request on TCP port XX, where XX 
may be used to specify an HTTP Port which server 100 (or network interface 70) listens for 

20 each system 50 (see further discussion regarding 94C, where the selection of Port XX is 
made). The port will be one of: HTTP, Control, or Data, where Control and Data are 
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uniquely assigned for each system 50 installation. State 94B is a connection request state, 
wherein the HTTP server has received a TCP connection request on port XX. State 94C is 
a conditional state, wherein operation jumps to the appropriate state based on which port is 
requested (HTTP, Control, Data). If the request is on the Control port, operation branches 
5 to Authenticate Root Access state 94D. Here the user is required to authenticate (with a 
password) for root level access. Upon successful authentication, a control session is 
opened. At state 94E, the control session accepts commands from the user's browser, thus 
limiting the ability to make changes to the listed commands. Although persons of ordinary 
skill in the art will understand that a variety of commands and combinations thereof may be 

1 0 provided on the menu, the preferred system includes, by way of example, commands such 
as changing SetTemp, adjusting Filter Times, turning Pumps ON/OFF, switching modes, 
etc. Preferably, commands other than those in the menu are not recognized or processed by 
the system. At state 94F, the HTTP server causes the desired command to be executed on 
device 60. The HTTP server sends out any new or changed information to the user's 

1 5 browser at state 94G. 

[47] In the preferred embodiment, if the request (state 94C) is on the HTTP port, 
operation jumps from the Port 94C to the Server Page state 94H. In the case of a "plain- 
text" HTTP/HTML request (as compared to graphical or other more complicated 
content)"", the server merely transfers the specified HTML page to the user's browser, 

20 operating as a typical web server. If the request is on the data port state 94C, operation 

jumps to the Open Connection to Spa Data Server state 941, to open a connection to the spa 
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data server. In this case, a data port connection must be established with the spa data server 
to acquire dynamic information about the spa (e.g., temperature, pH, ORP, etc.). At the 
Post Data Changes to Browser Applet state 94J, the information displayed in the user ! s web 
browser is dynamically updated in real-time using a Java applet. The session preferably is 
5 then terminated at state 94K, after a selected period (such as a period of no less than 30 
seconds) of inactivity (due to the browser being closed, the link broken, or other reasons). 

[48] FIG. 5B is a state diagram depicting preferred operation of exemplary 
functions performed by the data acquisition and control system 60. Among other things, 
FIG. 5B illustrates the preferred operation of the spa monitoring program 96, which is a 

1 0 data collection and logging program that executes in the background of the system 50. The 
Spa Monitoring program 96 continuously takes readings, samples the I/O channels, logs the 
data to a data file, and updates any open Internet browsers with the new data. State 96A 
represents a preferred initialization state, which is responsible for the initialization and setup 
of all hardware (device 60) used in the data collection process. At state 96B, the software 

1 5 purges the previous reading and prepares to take a new "snapshot" of all monitored points. 
At state 96C, the software executes commands which cause the appropriate hardware 
devices to sample all the connected monitor points, (e.g., both the analog and digital sensors 
can be commanded to take readings). State 96D is a conditional state, wherein (if 
configured) the software compares selected monitored values to preset limits and causes a 

20 desired action to occur. Two examples of monitored values are illustrated in FIG. 5B, 

shown as states 96E, 96F. State 96E is a state to determine whether the water pH and ORP 
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are within preset limits. If these parameters are within range, the software continues to 
check all other conditions, i.e. all other monitored values before transitioning to state 96H. 
Otherwise, if the parameters are not within limits, operation jumps to state 96G, and an alert 
is communicated, e.g. an e-mail or pager message to the user, or service personnel. 
5 [49] State 96F is another conditional branch example, which is triggered by the 

opening of the spa cover. Here again, if the cover is open, then operation branches to step 
96G to send an alert; otherwise, operation proceeds to state 96H or to other conditional 
branches. 

[50] State 96H is a state wherein all monitored channels are written to a file on 
10 local storage for later transfer to an off-site server (such as server 100). State 961 is a state 
to update the socket connection(s). Here, if a state or value has changed on a monitored 
channel, the new information is sent out through the selected TCP socket. 

[5 1 ] Persons of ordinary skill in the art will understand that the data from the 
system can be presented and used in a wide variety of formats, layouts, etc. Among the 
1 5 many variations are the examples set forth in FIGS. 6A-6D, which illustrate exemplary 

browser screens. In FIG. 6A, for example, a browser screen can display current readings in 
the lower boxes (high and low temperature settings on the left, and PH and ORP on the 
right), and the status of various equipment (pumps, ozone generator, heater, etc.) can be 
displayed in the middle lower portion of the screen (in the example of FIG. 6 A, the circle 
20 adjacent each piece of label toggles on or off as an indicator). Various spa parameters and 
control functions can be readily accessed by clicking on the icons in the upper half of the 
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window, to open other detailed forms/windows for additional information and/or control 
transmissions. 

[52] FIGS. 6B-D illustrate some of the many other ways that data regarding the 
spa/pool can be displayed to a user, including the history of certain parameters over the 
5 course of time. Persons of ordinary skill in the art will understand that there are many ways 
to display and utilize the data gathered by the invention. 

[53] FIG. 7A is a functional network block diagram illustrating preferred 
exemplary applications for the system 50. Persons of ordinary skill in the art will 
understand that elements A-D at the bottom of FIG. 7A indicate a connection to the 
1 0 corresponding elements A-D on the tops of FIGS. 7B and 7C. 

[54] As shown in those FIGS. 7A-C, the system 50 preferably can be accessed 
through the remote server by a wide range of remote control devices. These include, by 
way of example and not by way of limitation, a web-enabled phone, a home/office 
computer, or a PDA with a streamlined browser. These and other user access 
1 5 devices/interfaces can perform remote access function, determine chemical conditions in the 
water with pH or ORP sensors, conduct simultaneous on-line consultations with others 
including a chemical dealer or maintenance personnel, or receive alarms that the spa cover 
or pool gate is open. 

[55] A wide variety of other functions can be monitored and controlled, such as 
20 transmitting digital or other music, streaming video, or Web TV via the server 1 00 to a 
pool/spa sound/entertainment system. Similarly, the system can be used for remote Web 
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cam monitoring of the pool/spa premises (FIG. 7B). Links to home automation systems can 
also be provided. 

[56] Other features, typically fee-based services, preferably can provide various 
notices to the user, and can also provide dealer/service options as shown in FIG. 7C. If 
5 desired, the user can allow a dealer/service provider fizll access to most or many of the 
control features of the pool or spa. 

[57] Yet another application for the system 50 is in beta testing of pools or spas 
by manufacturers of various systems or subsystems used with the pools or spas, e.g. control 
systems. The system 50 provides an efficient technique to monitor pool/spa conditions 
1 0 remotely, instead of requiring manual monitoring of a beta site. 

[58] It is understood and intended that the above-described embodiments are 
merely illustrative of the possible specific embodiments which may represent principles of 
the present invention. Other arrangements may readily be devised in accordance with these 
principles by those skilled in the art without departing from the scope and spirit of the 
15 invention. 
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